The experimental curves giving the temperature dependence of the thermal conductivity of glassy selenium are considered in detail. The observed behavior can be taken into account quantitatively if the densities of states for short-wavelength phonons as well as for low-energy librations arising from computer simulations are used for the calculations. In particular, it is shown that the lowestfrequency excitations of a chain of selenium atoms can give due account of the plateau observed at temperatures about 2 -10 K. The implications of the present 6ndings for the current debate regarding the mechanisms for thermal transport in glasses are 6nally discussed.
or semimicroscopic '4 terms, have evidenced a similar predictive capability, albeit involving rather difFerent physics. The first family of approaches, which is close in spirit to the celebrated two-level-system (TLS) model, s starts from consideration of some anharmonic (quartic) potential without making reference to the microscopic entities executing such anharmonic motions, and by means of bilinear coupling of the modes corresponding to such potentials to the strain fields is able to account for those features characterizing the glassy dynamics, whereas the second type of approach makes use of microscopic concepts ("elastic dipoles" or other stress sources ' ) which couple to phonons by means of several mechanisms. In such cases, specific microscopic entities may be found as responsible for the observed anomalies, thus providing a firmer understanding of the underlying mechanisms driving the glassy dynamics.
This contribution presents a quantitative interpretation of the thermal conductivity of an archetypal glass: selenium, which has recently been analyzed on phenomenological grounds. We will make use of some microscopic information available from computer molecular dynamics (MD) simulations such as several frequency distributions characterizing difFerent atomic mo- tions. Contrary to other approaches where this transport property is directly calculated &om the pertinent autocorrelations, our purpose here is to identify which microscopic entities originate the glassy anomalies in this, topologically disordered solid. In this respect, it is worth noting that only in cases where some well-defined structural units exist (molecular dipoles in the case of mixed cyanides, or concerted motions of Si04 tetrahedra in vitreous silica ) has such an approach been carried out. The present work follows previous accounts regarding neutron scattering and computer simulation data where, in common with some other materials, the temperature dependence of the specific heat at intermediate temperatures was accounted in semiquantitative terms if the Z(u) densities of states obtained from simulation means were used for the calculation. The thermal conductivity of a crystalline sample is also analyzed as a reference, using for the purpose the density of states calculated &om a previous lattice dynamics calculation.
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Here . In order to extend the frequency range to cover the low-temperature region, the Z, (~) were extrapolated at zero frequencies using a Debye law which joined smoothly the simulated data, using for the purpose average sound velocities modified to fit the experimental data as it is discussed below. The low-temperature data ' are depicted in Fig.  2(b) , where it can also be seen that the approximation followed here can account acceptably for the observed behavior. The low-temperature portion of these curves show dependences with temperature of tc(T) oc Ti'r where the temperature exponent shows small but significant dependences with the sample thermal treatment.
The relevant parameters are in this case 1.67 x 10 cm for the normalization constant and 2 x 10 J cm for the TLS density of states, which obviously coincides with the value used in a recent analysis of the same material.
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Both cases corresponding to quenched and annealedunder-irradiation glasses at low temperature~can also be reproduced with parameters not far apart from those of the previous data set, although the absence of measurements above 2 K hinders the reliable estimation of the required constants. The corresponding values for these quantities are 182 x 10 cm and 36 x 10 J cm for the quenched glass and 4.3x10 cm and 1.14x 10 J cm for the annealed sample. Again, an increase of the ultrasonicii sound velocity of 12% was required to fit the latter sample, which shows a somewhat smaller specific heat in the region of about 5 K than the quenched sample, with a maximum of C(T)/Ts slightly displaced towards higher temperatures.
It should be noted that the values corresponding to the first plateau region (1-10 K) are rather close in both intermediate-and lowtemperature measurements.
As a comparison, Fig. 2(c) displays the experimental and calculated conductivities for a crystalline sample. Again, the low-temperature region of the experimental curve shows a significant deviation from a cubic temperature dependence, giving an exponent of -2. 25, and the location of the maximum of the curve at about 20 K is close to that of the annealed sample at high temperature [ Fig. 2(a) Fig. 1(c) shows that the quadratic &e-quency dependence of the frequency distribution is lost for &equencies higher than 0.8 THz (=38 K), not far &om the maximum of the thermal conductivity.
Finally, the &equency dependence of the mean free paths for a temperature about the first plateau are shown in Fig. 3 . The most relevant features regarding the graph are (a) a strong drop at frequencies higher than 1 THz is manifested by the contributions diferent &om the librational one, whereas the latter one (and therefore the total path) shows a more smooth decrease with &equency; (b) the Rayleigh term, which is responsible for the alluded drop, becomes dominant at high frequencies, especially in the region corresponding to the gap of the &equency distribution as well as above the bond stretching peak (ca. &om 8 THz onwards); and (c) at the lowest frequencies sampled by the simulation, the phonon mean &ee path is about 100 A. , whereas at &equencies comparable with the temperature of the second plateau region (= 1. in the generalized susceptibility can be established. It is worth emphasizing at this point that the observed lowfrequency peak in coherent inelastic neutron scattering evidences a significant dependence with wave vector, which unveils the strong collective character of the excitations sampled at these length-scales. Such a fact constitutes an argument in support of those approaches postulating the existence of strongly interacting "defects, " ' in opposition to the standard TLS formulations, due to their inherent single-particle character.
